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Gagliano (2012) argues that we should expect plants to make use of  
meaningful acoustic cues in the environment, including the sounds 
and vibrations produced by other plants. We agree. Although it is 
not clear how plants perceive sounds, examples of  plant responses 
include sound-responsive genes that could allow the use of  sound to 
regulate gene expression in transgenic crops (Jeong et al. 2008) and 
directional growth of  young corn roots toward the source of  a soil-
borne vibration (Gagliano et  al. 2012). As plants also emit acous-
tic energy under some conditions, often grow in dense stands with 
many other individuals, acoustic cues have the potential to pro-
vide plants with important information about their surroundings. 
For group-living animals, “public” information about the activities 
of  neighbors is important in predator detection, foraging, assess-
ment of  social competition, and coordination of  collective actions 
(Danchin et al. 2004; Dall et al. 2005; Phelps et al. 2006; Krause 
et al. 2010). Such information can be available in the form of  cues, 
such as movement decisions, or in the form of  signals, such as alarm 
or recruitment signals (Wagner and Danchin 2010). Individual 
plants clearly use public information in the form of  chemical cues 
produced by neighbors, which provide information about the level 
of  threat from herbivory (Baldwin 2010; Hare 2011). If  informa-
tion about the state of  nearby plants is also available in the form 
of  acoustic emissions, it could be important in many interactions, 
such as competition or coordination of  foraging. The possibility 
that sound could also provide a channel for plant-to-plant com-
munication is intriguing. For chemical cues, it has been challenging 
to determine whether the interactions among neighboring plants 
represent communication or eavesdropping. For example, do the 
volatiles produced by wounded plants represent signals whose pro-
duction has been favored because of  their influence on conspecific 
or heterospecific receivers? Or are they an incidental consequence 
of  wounding, or a form of  within-plant communication, either 
of  which would permit eavesdropping by neighbors (Dicke and 
Baldwin 2010)? The acoustic emissions of  plants provide another 
route to examine the possibility of  plant–plant communication, 
perhaps revealing sound-producing structures or temporal patterns 
of  sound production that represent adaptations for influencing the 
behavior of  nearby individuals.
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how and why
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Trees are sanctuaries. Whoever knows how to speak to them, 
whoever knows how to listen to them, can learn the truth. 
They do not preach learning and precepts, they preach unde-
terred by particulars, the ancient law of life.

An excerpt from “Wanderings” by Hermann  
Hesse (1877–1962)

The ability of  plants to respond to sound waves or vibrations in 
their environment is more widespread than we think, and numerous 
species have evolved a range of  adaptive strategies to exploit sound 
(Gagliano 2012). For example, some 20 000 species use buzz pollina-
tion where the pollen is released from flowers only when they are 
vibrated at the correct sound frequency, a feat achieved by bees that 
have coevolved to vibrate their flight muscles appropriately (Proctor 
et  al. 1996). Moreover, preliminary investigations of  both emission 
and detection of  sound by plants indicate that plants have the ability 
to detect acoustic vibrations and exhibit frequency-selective sensitiv-
ity (i.e., plants respond to the same range of  frequencies that they 
emit themselves) that, in turn, generates behavioral modifications 
(Gagliano, Mancuso, et al. 2012). Hence, the relevant question here 
is not about whether plants have evolved to detect and respond to 
sound waves or vibrations in their environment, but how and why they 
do it.

In considering these issues, Bailey et  al. (2013) emphasized the 
exciting opportunity of  applying to plants the well-known “four ques-
tions” approach proposed by Tinbergen (1963) for the understand-
ing of  the behavior of  animals. Two of  Tinbergen’s questions are 
about the mechanisms within an animal (or in this case, a plant) that 
are responsible for the behavior, whereas the other 2 questions are 
about the potential adaptive value and evolutionary history of  the 
behavior. Obviously, I  totally agree that to begin the exploration of  

800

 at U
niversity of M

issouri-C
olum

bia on January 7, 2016
http://beheco.oxfordjournals.org/

D
ow

nloaded from
 

mailto:cocroftr@missouri.edu
http://beheco.oxfordjournals.org/



